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EXPEBIMENTAL

The expacimental work on the detexmirnatic: of :xzitation of atoms
by :lactroniec ir -act and by atomic impact was <onfiiel to electron<helium
end haliun-heliun impactas.

Rathe:r exiensive excitation measurcrents ':i2ve zie on six families

of 1elium ernexgy Lovels studied by tha cigerva.icn of rediation from

then wege:

Pom'.ly Pripciple Cuintoe
Nuxber, o

Sioglet S &, 5, &

Singlet P 3,4

Singlot D 4, 5, 6

Triplet § 4, 5

Triplet » 3

Triple. D 3, 4, 5, 6

These mzasuveucnts of gpparent excigtion crosu 3ection were made
with elactrona of cnergies varied from 0 to 5CC cle:tzon volts. Pressures
ranzad from 1 x 10"3 Torr. to 2 x 10'1 Torv. fur th: :aore intense lines
and dowe to 13°% Porr. for the weaker 1ises. 'ire najuwenents made at
the lower pressurec yield data on the excitatica of h2lium by electron
impact while the data ai the high preassures gics 11f)rmeilon on collision
cross gsecilfons of excited stoms with neutral atcms ‘n addition to infore
mation cn clectron-atom collision cross sections.

Resulis of excitatiion to the 41!1, 331%, and 49D ozates ara printad
in THR PHYSICAL RBVIEW 128, 1749-1753 (¥ov. 15, 1962). This article describ::

the intereating festures and procasses of transfer of excitation from

the singlet P stetes to the singlet D and triplat D states via the ¥ states.



Another trarafer phonomenon showing trsnsfer inio th2 triplet P gtates
£or. the sinsglet I siates was presaonted et the Casec s Blectronics
Conierecces held at Boulder, Colorado oa Cctober 10-12, 1962, paper J-l.

A sccond publication entitled "System for Procerzing sad Re ,xding
Laeltation Functius Data" appazired in THE REVIEY OF SCIERCIFIC XNSTRIMENTS
33, 1089-1024 (Ozi. 1Y623. This paper describzs in dein’) the new automa-
cic ugte processing and recording ayetem uwaed ir the saalysis of the
aeitation date. The nev system 13 capable of producing datea faster and
of tettear guality thar the older manual nothod. Puzthermore, 1t has
allicued us Lo extemd our megsurements to many c..cugy levels which pre-
viowsly vere jnascessable due to thelr lew intensity light yield. As

tho dote on these lovels becomes more conpiete they will be published

la seiertifiic jorrnals.

THROSETICAL

A method for the caniculation >f famelastic cros: reculon for am
electron-gtom colilsion under near-resonence conditior has been developed.
By v.cane of the siandard partial-wave methced, ¢he Sthicedinger equation
can ke reduced to » serics of peir wise couplaed differenzial equations.
Thete coupied equaticas arc solved by en Sterazive piocadure using the
gol:tion of the cortesponding exact-resonsnce problem &8 the zero-th
ords r ppproximstion. This method has been applied to the calculation of
trarcitions of the iype nS~pnP [4HAS = 0). In che case of 215—7 211'
and .'235--7 2% transitions in He atoma, the partial crcss sections calcu-

lgted by this method apprcach those of Born approximation for g > 12,



but are appreciably smaller for f less than 9.

Analysis of the gopulation of the 41D and =’»3D ctates due to colli-
sional excitaticr transfer from the nl‘r via the o¥ rtates have besn made.
The atom-atom collision cross sectious were cglrulated by applying
Stucckelburg's method in the same macner as our previous work [un and
Fowier, Aun. Fhys. 13, 461 (1961)]. The results of the theoretical
anglysis of the population of the 41!) and 43D otate: agree well with
the exparimental value aad provide strong suppori t« the multiple state
transfe: procces. This work has beon published in the PHYSICAL REVIEW

along with the experimental findings (sec the previcu: section).

GBADUATE STUDENTS LWPORMATION

1. During the year two men working oa the oroject cf escitation
weasurencnts cospleted the requirements for the K.8. degree in Physics.
Mr. Harold West is now working as a resasrch phrsicist with Minneapolis
Honaywell Regulator Company, Minncapolis, Mianesotg. Mp. Richard L. Stantcr.
the second graduate, ic amployed by Autonetics, Division of North Amsrican
Aviation, Inc., Douwney, California.

2. Three physics graduate studepts aré cuirently engaged in the
exparimental recearch work. They are Mr. Frank Xiller sand Mr. Ray Sims,
Ph.D. candidotes and Mr. Bonald L. Kassik, an M.3. candidate. All are
enexgatic men davored tc thelr research and acadenic gosls.

3. Mr. udsal Lane has been working on the theoretical aspect of
thiz project. Mr. Lene recaived His M.S. degree in Juns 1962 and is
currently working toward his Ph.D. degree. His M.§. thesis deals with

the problem of electron-atom inelastic collision under near-zesonsnce

eor Wiion:,
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1. M. 5t. Jobn, C. C, Lin, R. L. Stanton, H. D, Vost, J. P. Sweensy,
and B. A. Rinchart, "System for Procesuing and Rocoxding Kxcitation
Tunction Data", Rev. Sci. Instr. 33, 1089 (1962).

¢, C. Tin cnd R. M. St. Jokn, 'Collieicnal Erncitution Transfer to
che 4D Stete in Belium by Multiple Siate Mechanisn', Phys. Rev. 128e,
174y (3662).

it. M. St. John, "A System for Processing and Reccrding Excitation

“‘unet:ion Data'”, o paper presented in the Amciicar Physical Society
meetiny, Pebruary 23-24, 1962, Anatin, Texaon; abotract pudblished in
3ull. Am. Phys. Soc. IX 7, 115 (1962).

¢. C. Lin ond R. M. St. John, "Collisional Evcltction Transfer to
the 63D State in Nelimm™, & paper preseated st the 1Sth fnnual
(‘ageouvy Rlcetronics (}onference. Cetobar 10-12, 1462, Boulder, Coloredo.

R. M. St. John zad €. C. Iin, "Pressuie Dependante of Excitation
Punctiono of Triplet S and P States in Heliwm", o paper presented at
the 15th Anpual Gageous Rlectronics Conferenca, CGetobsr 16-12, 1962,
Toulder, Colorado.

1. ¥. Lone aud C. €. Lin, "Cross Scctions for iaclestic Collisions
teder VMear-Resonance Condition - 25-2P Transitiors in He by Electron
Impact'', a pajer presented at the 15tk Annual Gasecus Electronics
Confercnce, Octcher 10-12, 1962, Bouldex, Colorado.



